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1.Introduction
This special issue is devoted to “Selected Papers from the 4th
International Conference on Bioinspired Systems and Cog-
nitive Signal Processing.” This peer-reviewed special issue is
one product of the International Conference on Bioinspired
systems and Signal Processing (Biosignals 2011), as part of
the International Joint Conference on Biomedical Engineer-
ing Systems and Technologies, Biostec (http://www.biosig-
nals.biostec.org/BIOSIGNALS2011/home.asp), which was
held in Rome, during 26–29 January 2011. This issue was
promoted by the IEEE Technical Committee of Biomedical
Signal Processing (IEE TC-BSP).
The goal of this special issue is to convey mainly several
messages which arose from this prestigious and intense con-
ference. The major focus in this meeting was biomedical
signal processing, where several areas of interest to the
researchers in this ﬁeld were comprehensively covered. This
issue is therefore toreport some highlighted contributionsby
a number of prominent researchers in the related ﬁeld. Inter-
ested readers will ﬁnd in this special issue papers that belong
broadly to the areas of neuroscience, cardiovascular signals,
behaviour, bodymovement,and modelling.These areas have
beenspanned byanumberofarticlesincomputationalmod-
ellingand intelligence, neuroimaging, neuromarketing, body
movement and gait analysis, brain-computer interfacing,
electrocardiography and analysis of cardiovascular signals,
neurocomputing and retinal image matching technique.
What follows is a brief editorial review of the topics cov-
ered by the published papers in this special issue.
2.Neuroscience
This area of science has received much attention in recent
decades,and tremendouscontributionsfroma simple model
to more complicated and powerful models to describe the
behaviour of neurons, cerebral networks [1]u pt ot h ed e -
scription of spatiotemporal EEG distributions [2] have been
madebytheworkersinthisﬁeld.Thisspecialissuestartswith
a paper dealing with the analysis of the properties of spiking
neurons in order to capture some essence of the concept of
“consciousness” by M. Ebner and S. Hameroﬀ, 2011 and will
continue with the analysis of very large spatial electromag-
netic ﬁelds in connection with high resolution EEG tech-
nologies by G. Vecchiato et al., 2011. In particular the paper
of Ebner and Hameroﬀ describes the implementation of a
single layer neural network to perceive and represent a visual
scene.The implemented systemdemonstratesamoving zone
of synchrony which correlates with ﬁgure ground separation
asproposedintheconsciouspilotmodelpresumedlyrespon-
sible for converting nonconscious “autopilot” cognition to2 Computational Intelligence and Neuroscience
consciousness. By moving from the modelling of neurons
spiking to the analysis of scalp potential distributions, this
special issue presents a couple of contributions in the area
of Brain Computer Interface. Such area of science investi-
gate the possibility of the voluntary modulation of brain
responses recorded over the scalp and their use for machine
learning and human-computer handshaking. This attempt
often requires powerful classiﬁers to discriminate between
the features used for making decisions. It is therefore crucial
for such classiﬁers to have high performance and to be
optimised for each particular application. In this respect, the
contributionof D. Devlaminck et al., 2011 is directed toward
an improvement of a particular classiﬁer commonly used
in BCI ﬁeld. They reduced the amount of calibration data
that is needed for the proper classiﬁcation of a new subject,
by applying a multitask machine learning technique to
preprocessing the phase. Comparisons of BCI classiﬁers are
insteadtheargumentforthecontributionofN.V. Manyakov
et al., 2011, who have focused on typing accuracy of a
speller device to be used with BCI given the individual pa-
tient’s disorder, and how it correlates with the type of
classiﬁer used. In this paper, they also discuss a number of
recommendations to be considered when building a P300-
based typing system for disabled subjects.
NextwemovefromBCItotheuseofhighresolutionEEG
to capture the information regarding neuroimaging and its
applicationinneuromarketing.Applicationofthetodayneu-
rosciencetechniquestomarketing canbeofhelpinestablish-
ing a physiologically inspired assessment criterion for many
areas of marketing. Neuromarketing and its development
within the community is another interesting new topic ex-
plored in the work by G. Vecchiato et al., 2011. Particularly,
the correlations between diﬀerent properties of the neuro-
physiological cerebral signals and the nature of the adver-
tising stimuli have been addressed. As an example, the cor-
relation between the steady state visually evoked potential
latency and long-term memory, when observing a commer-
cial video, has been studied. From these studies it has been
anticipated that electrophysiological signs may be used as a
probe to ﬁnd out how pleasant a commercial stimulus is.
A number of applications related to neuromarketing have
also been discussed regarding the cortical activity inﬂuenced
by the advert eﬀect. Characteristics of a video product, for
instance, can be tuned by assessing the information achieved
using brain imaging techniques. As the conclusion of this
work, neuroimaging, particularly EEG, can open its space in
social networking with special eﬀect on marketing.
3.TheUseofCardiovascularSignalsandImages
The selected contributions for this area of the special issue
are related to the application of DSP and pattern recognition
toolsand algorithms to heart and vascular signals forvarious
purposes. Theﬁrst paperisrelated totheuseofunsupervised
and interpatient classiﬁcation of heart beats often used as
the starting point in many applications where long-term
monitoring of the cardiac functions is required. As in any
classiﬁcation problem, there is an inherent tradeoﬀ between
the eﬃciency of classiﬁcation and the number of features
that have to be used in the classiﬁcation. In the work of G.
Doquire et al., 2011 some feature selection techniques have
been considered to extract optimal feature subsets for the
state-of-the-art ECG classiﬁcation models. The perfor-
mances have been evaluated using real ambulatory record-
ings and compared to previously reported feature choices
using the same models. The results indicate that a small
number ofindividual featuresactually servetheclassiﬁcation
and that better performances can be achieved by removing
unnecessary features. In the second application A. Lourenc ¸o
etal.,2011proposeaﬁngerbasedECGbiometricsystemthat
uses signals collected from the ﬁngers, through a minimally
intrusive 1-lead ECG setup recurring to Ag/AgCl electrodes
without gel as interface with the skin. The collected signal is
signiﬁcantly noisier than the ECG acquired from around the
chest sites, motivating the application of feature extraction
and signal processing techniques to the problem. Again with
the possible application in the ﬁeld of biometry, the third
application provided in this area by A. Bhuiyan et al., 2011
is related to a method for the retinal image matching that
can be used in human recognition and identiﬁcation or the
longitudinal study of patients. Vascular invariant features are
extracted from the retinal image, and a feature vector is con-
structed for each of the vessel segments in the retinal blood
vessels. The feature vectorsare represented in a tree structure
with maintaining the vessel segments actual hierarchical
positions. Using these feature vectors, the corresponding
images are cross-matched. The method identiﬁes the same
vessel inthecorresponding images for comparingthedesired
feature(s). Initial results are encouraging and demonstrate
that theproposed method issuitable forimage matching and
patient longitudinal study.
4.Behavior,BodyMovement,and Modeling
In this part of the special issue diﬀerent methodologies have
been applied to the study of diﬀerent aspects of the behav-
ior. Starting from the overt actual behavior, a paper of T.
Watanabe et al., 2011 attacks the problem by developing a
wearable sensor system for gait evaluation using gyroscopes
andaccelerometers.The outcomeisappliedtorehabilitation,
healthcare, and so forth. Simultaneous measurements from
the joint angles of the lower limbs and stride length were
tested in the detection process using a prototype of wearable
sensor system. Their results suggested that the wireless wear-
able inertial sensor system could detect characteristics of
gait, and this result could be interesting in the rehabilitation
framework. The paper provided by A. Mannini and A. M.
Sabatini, 2011 is related to the processing of body movement
data. In particular, while the previous paper is related to the
development of particular sensors, this paper is instead con-
cerned with the data processing obtained from accelerome-
ters. In fact, it is important to understand from such kind
of data the behavioral characteristic of the person, since
automatic classiﬁcation of human physical activities is highly
attractive for pervasive computing systems, whereas contex-
tual awareness may ease the human-machine interaction,Computational Intelligence and Neuroscience 3
while in biomedicine, wearable sensor systems are proposed
for long-term monitoring. The paper is concerned with the
machine learning algorithms needed to perform the classi-
ﬁcation task. Hidden Markov Model (HMM) classiﬁers are
studied by contrasting them with Gaussian Mixture Model
(GMM) classiﬁers. A diﬀerent approach is proposed by T.
Hinze etal.,2011inwhich thequestionofwhetherbiological
control systems for regulation of oscillatory signals and their
technical counterparts utilize similar mechanisms has been
dealt with.
It has been concluded that if the answer to the above
question is positive, the modeling approaches and parame-
terization adoptedfromthe buildingblockscan helptoiden-
tify the general components for frequency control in cir-
cadian clocks along with gaining insight into mechanisms
of clock synchronization to external stimuli like the daily
rhythm of sunlight and darkness. As a ﬁrst step in this direc-
tion, the authors demonstrated that a model of coupled re-
pressilatorsisabletosynchronisetheclocksignalsinamono-
frequential manner.
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